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#Ej).3.>M ^ BflAEo]]^ <^^*V *fll «££*fl *n 

, ^71 *fl2. «VE*fl ^-fr #7] <2]^ Al^aiofl xJ 7 |ajO£ <S£*H& ^]2 ^ ^-fr 

^-71 *fl 1 #7] m <£^&£: /•iS. 4€- ^ ^r^°14. ^71 

£ 2 
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7}*1^ ^El ^ sfl^l^HMulti chip package having 

increased reliability} 

£ 5fe £ 4°fl igB| ^>l]7l^-g- <?] ill SIS. 71^5] ^^£ o m-. 

• £ 7£- S. 6<>fl ^ ^ sfl7l*l-g- ^ifl.SlS.71^-^ 
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<12> ^e] ^ 3Jfl7l^l(MCP; Multi Chip Package) 7}^ ^ 7fl tiV^^ ^-g. 3^ 

*fl 2fl7l^lS ^l-ol *fl#£] ^711- cfl# sfl7)^l 7l#S.^, ^cfl^4 £ 

£r ^^.7l7l^ ^ ^5)- ^MH 4^, ZL f^iL^ °1 3.7]} ^7}*} 31 %>Cf. 

-JE} ^ 3fl7l^l f^fS] ^« *^tr ^El ^ 3fl7l*l 71^5.^- >. 

^ cf€- fHT^ ^1-* 3*tr £^ (hybrid) ^ ^ 7l£3. ^-cfl5]ji 

<13> 5. 1-& ^efl 7l^ofl 4=. ^e] ^ 34) 71^1^ ^£olcf. igE] ^ sfl 

71*1(100)^ i=Hr7fl£) ti>£^l ^#(110, 120, 130), ^ ^1(140), cf^r7fl^ ^-^^-^1^ 
(bonding wire).#(150, 160, 170), ^ ^^.(plast ic molding compound, 

180), ^ 3rfl7l^l-g- «y4fl^S7l^:(PCB; Printed Circuit Board, 190)^ ^ 

<14> zj-zj-sl a> £ ^ ^#(110, 120, 130)^r ^S. f^-fr^ SlM^ cj- 

Tfl (wafer levelHH tfl^E^- ^^l ^ oj-g-^v cfol( good die)^1 *1H t=t°1 

(bare die)<>l^. «fl <H tM'(bare die)^- afl<H ^(bare chip)^-5.£ <d-g"€ =v Si^r. A 
tflJE*!) ^#(110, 120, 130)£-, ofl* #<H, °fl2.Bl( flash memory) fir 
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*lfl^H3 7l^^>(NVM; Non Volatile Memory), t\ ^(Mobi le DRAM) ^ -fr^ S^fl 

^l^Ei ^(UtRAM; unit-transistor RAM) 4 tt£-t- (pseudo SRAM)^. 

<is> zj-zj-o) ,&#<2H 0^(150, 160, 170)£r zj-Zf^l aVjE^l ^#(110, 120, 130)* ^ 

3 3B?l*l-§- ^liflS)S.7l^:( 190)o11 %\7\a\,°3. <&^t±, UN ^ 9l^s]S.7}^: 
(190)oll i^-Sl^ i=Hr7fl£l #^1 ^(solder bal 1 , 191)#-& ^ ^ ^?)*\ (100)# 2]^ 

<16> #e>>iEJ s.^ ^3^11(180)^ te^l ^*(.110, 120, 130)* . JL^Aj^^ji s>] «- 

^iL^&j tiVS^ll ^1:(110, 120, 130)* iL^tf. 

<17> IieU-fl, ig.Efl 7l#ofl ofe- ^E] ^ ifl7l*l(100)^ *i5L q-g- <£:51*ll 

^■&°1 ^El ^ afl^l^l (100)^1 ei • 

(reliability test)7> nfl , ^151-^ ^r^H ^-cfl^o.s ^=tr 7>x]^ aV£ 

31 ^Hll" ^EflAl ullasDol Q°]o\] 2l*H ^ *fl?l*V 

(100)21 ^ = ol ^^^o. S ^5l€ ^ Si*}. ^ ^4, 3#*8 ^ 3X11 

71^151 ^M3°l ^ % ^^€7>7l- ^ 9X^. 

<18> Str, #2fl 7l#ofl 4€- ^ 21171^1(100)^ ^2:^1 ^ ^fl 

^.(bonding pad)# 7>*l^r «r:£*l) ^#o] ^^S]^ ^^.E.^, s>Hc>|^- nfl ^ 

°jEl ^ Sfl7lxl(100)5l *MJ«-°1 ^7^H 3^<§ ^ ^ 3fl7l^l(100)Sl A] 

31^ (reliability)**! *l*r€ ^ 5^. 



25-6 



1020020071528 #^ ^*>: 2002/11/30 

<19> t^ol o]s^|. ^ 7 1^^ S^fe ^OS^ tiV£;*)l 

3* #EflS ^ #7l sEfl^l^q Aj-Eflo) tiV^^l 3 $H *>5L*fl 

Sfl7l^l #3)3*1 A]5l^ <£jr*|. *fli oV^l ^; ^ 

o]^ ^-Eflo]^, ^A^cj-oll #7] *fll ^ $H ^<Hi ^Ufo^ ^2 

«V£*fl ^; #7l *fli tii^^l s]^ *]■•>: ^7l^o.s. ^sKr *fli <£^&; ^ 

#7l ^12 tiV^^l ^ #7l Al^^ofl #7)qcLsL <&^*}±: A]2 M ^1*} 

^, ^"71 ^1 ^^^^4 #71 ^12 ^ ^3. ^O) 53 -i; J^O. 

<2i> y>^t!: #*HH #7l ajf^ ^ ^ 3fl 7) ^1 #7l *fli <d^^ ^ 

<22> *V ^Al^ofl 0}-STg i # 7 J ^ ^ 3fl7l^^ A o V 7 ] ^! tiV^j ^ ^ 

#7l ^12 «>51*!1 3« -H^*>:dl, ^71 *fll tiV£*fl ^ ^ -^71 *fl2 tiK£*ll 
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<23> «>^t!: ^HH #7] 3*MMj1, #7] m i&HSl) ^ ^ 

7l*l^£: FBGA(Fine Ball Grid Array), W-CSP(Wafer- level Chip Size Package), 
TQFP(Thin Quad Flat Package), STS0P(Super Thin Small Outline Package) S^- 
BGACBall Grid Array) °]t\-. 

<24> B>^tr ^HH 4-^, #7] *fll <&%^r#£r ^7] FBGA, W-CSP ^ BGA^ # 

el 1-1- £E^r TQFP ^ STSOP^l #7l ^e} ^ 3fl ?1 *1 -g- <y ifls]S7l^-^ sfl = 

#ofl "S^Kr #e| #7l *fl2 ^"71 *fl2 ti>-£^] sfl^-i-^ # 

<25> W>^-3l*V ^Aldflofl # 7 ) ^E} ^ 3fl7l^l-g- ^3)5.71^ 5fl7l^l^^r BGA 

TQFP o]cf. 

<26> w}^v5)tr ^Al^ofl icfe^, #7l *)]1 tiV£*U ^ ^7}^]^o] FBGA, W-CSP S^r 

BGA «?! ^-f ^71 *fll ti>£^] ^ ^71 *)12 «KE*11 ^ «fl^^: A o V 7l ^Sf^ll- 

<27> y>#^tr *UHH 4-=.^, ^-71 *fll alJE^] ^s] 3fl7lxl^ol TQFP S^r STSOP 91 

^-f ^71 *fll *}5Lx\) ^ 2fl-E-7} ^*l*Hr #7} *fl2 u)]^^ ^- 7 ] 

<28> o]E^ ^-t^ofl 4^ ^ 4 71^1^ 2fl7l*l '#3)3*1 ^ ^3 

# ^o.^ ^.£^1 ^-g- Z.Q-8\H.3,, ^El ^ 2fl7l^^ 

^l5]^o) s:^o.s. ^€ T 9lt±. 4^1, ^ ^7]xl^ ^-^l-ol 
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<29> £ ^ £ ^ A ]oll o]S>o} 

#n*)$r & a>^-^t> ^*hi« <^h^ ^ ^ ^ £ 

<30> ojs}, ^-^-tv #^H>}^ ^*H1* ^>^t^ , It 

^-t- ^Ml*l^tr4. ^ &<£® ^s-^^^ ^fl* M-tq-^tf. 

<31> 5. 2^ tg^S] *fll ^ ^ 3fl7l^2] ^iolcf. i 2» 

#S*>^- ( ^ ^ sfl7l^l(200)fe *fll «V£*ll ^(210), ^12 tiVS^fl ^(220), *1] 

3 «V£^1 ^3(230), ^3,^1(240)2]- ^ ^% ^ £)-o)o] (bonding wire)-l-(250, 

260), 1-^ ^2)-^:= (molding compound, 270) ^ ^E} ^ 3fl7l*l-g- ^(280)* 

<32> z}-z}-o} al^l ^1-(210, 220, 230)^ *\3. #-?fSl a>£*fl ^o]^ f s-<^ 

, #eflAl ofls.^ (flash memory)^ 7l^^>(NVM; Non Volatile Memory), 

aw><^ ^(Mobile DRAM) ^ S^l^Ei ^(UtRAM; unit-transistor RAM)4 

4r£-f ^ifSCpseudo SRAM) 5] 5^. #7] ^S.^^ 

(reliability) ^r^H cf€- Jitf -tfcflajo.S W ^ $X^. 

<33> hV£^1 ^(210)^8: 2fl7|*l ^-^flS.^ ^ 41 ^^(reliability 

testHH ^Str ^^-S ^-£^1 'S-tfl^o.s. 1:^ 1^1; °1 ^ #sflA} 

»fla3l (flash memory)^ ^ S>3E*I|. ^ ^ SJl^r. ^eJ^l, *f|l &Sl^ ^(210)^1 sfl 
7l*l*§£ CSP(Chip Scale Package)^ FBGA W-CSP <?] «>^-^^cf. sfr 7 ] 

CSP^r 3fl7l^Sl 3.717]- tiV£^] 371 5+ -R-A>^- ^^.^ 2fl7l^ll- ^t\- . *f|l 
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*fl ^(210)£r #3 !■( solder ball, 211)*^: ^3 ^ sfl?l*l-8- ^ifls^l^ 

(280H1 #7l3°.5. *t^E*. 
<34> *fl2 *V£*H ^(220)£r $M*1 ^-^1 (wafer level Cr 0 ^^ 3l^3*°l 

^Itt cf°l(good die)3*| «1H ^ (bare chip)o]cf. OL^JL, *||2 «V£*ll ^ 

(220)£r ^*M1 (240)4 ^ ^^r^* ^f-SH *fli ^(210) ^^« 0 >^o.^ 

3#€4. ^, *fll ^(210)^ afl ^4 ^2 «V£^1 ^(220)4 tifl^^ ^a>^(240) 

3fl^(pad)7> Hfl^ls]^ 4-g- ^ 2 tiV £ ^i ^(220)4 sfl.El(cl;£Al ) 

^ ^ 4°l° : l (250)1- ^3 ^ 3fl7l^l-g- ^1 ^3] 3.71^(280)^1 ^l^i 

£4. 

<35> ^ 3 av £ ^ ^(230)£ ^^(wafer levelHH 4 < #tr tfli^t°l *r . 

^ °^?r 4°l3*l «1H ^(bare chipH4. ZLelJl, *fl3 «KE*ll ^(230) 

£ ^1(240)4 ££r ^n^^S" ^2 o>£^l ^(220) $H *M 3# 

£4. ^13 ^£^1 ^(230)^1 3fl = (nl£Al)^ ^ ^ol^(260)l- -f-^>^ ^ ^ 
-g- 91 ill SI 3.71^(280)^11 ^7l3°-3 

<36> ^2}-^ ^(270)^ ^£^1 ^#(210, 220, 230)^- JL^X]^^JL, 4-T-^r 

7§<L£.^K\ tiV£^l ^#(210, 220, 230)^-3:1^4. 

<37> tg^ ^ sfl7l^l-§- ^] ^ SI 371 #(280)£- ^-E^ll ^1"(210, 220, 230)-8" #7l 

3°-3 S^W. #7l #3: aV£^l ^#(210, 220, 230)^8: ^ ^ srfl^l^l 

-g- 9J ill 5l 371 ^-(280)^1 #£-1 ^-(solder ba 11)1-1: -§-*r°1 ^ *1^ 
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BGA(Bal 1 Grid Array) °1 . 

<38> ^B^, a. «V^cq ^! ^AHjofl Hj.3 aj^tg ^E] ^ 3Xfl7l^](200)^ 4! 

1 

*>^, 4^7^ ^11 ^-^ 341 = (bonding pad, 282)1- ^ 4*r7flsl ^2 -g-^ JflH.(283)*- 
°1 ^E] ^ 'sfl^l^l-g- <?lifl 5) ^71^(280) Hfl^l^cf. *fll 5fl = (282)#^^ £ 2 

<H1 ^2 ^ ^13 tiV£*fl ^l-(220, 230)^ ^-°l c »i : i-(250 > 260H ^s)^, 

^12 -g-^ 2}) = (283)l:^fe ^11 tiKE*fl ^(210)^1 #^ ^-( 2 ll)s-o) ^d) ^(solder 
bump, ^lSADl-^- 3§.f>}a] c^^cf. 

^ sfl^l *1(400)^ *fll ^(410), *l]2 «V£31 ^ (420), ^13 ^•-£^1 ^ 

(430), ^2,^1(440)^ ^ ^ ^^1^#(450, 460), ^ ^^=(470) ^ 

^ 3fl7l^-g- tl4flSlS.7l^:(480)# ^wltVcf. 

<41> ^1 *}5^Z\) ^(410)£- ^71*1 ^"EflS-Ai ^- -tl^)^ BfliMoll^ <£jr^. ^ 0_ 

5. te^l ^o]^, aj-^^o.^. ^l-ol #sflA] ^5.^2}- «V£^1 

^ *r &i=k ^JL, *fll ^-J£^l ^(410)^ sfl7l*l^£- TQFP(Thin 
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Quad Flat Package) 2.^ STSOPCSuper Thin Small Outline Package) 91 
«MJ-3*>4. *U &5.n ^(410)^ «(pin, 411)1-8: ^ ^^(nliAl)l- 
^ s«7l*l-§- < ?lif|5)S7l^-(480)^ ^7l^j 0.5. <^^€^. 

<42> ^2 aV£^l ^(420)^r 3l°l3l #31 (wafer level HH t* 0 <J=tr EfliEfo] ^ 

cfol^ ^-rg^ aflo} ^(bare chip)°)tK ZL^Jl, *fl2 *K£*ll ^(420)^: 
^l(440)Sf ^}*} *fll HV^^l ^(410) ^Hl ^2]«oH^S. ^^=14. 

^r, afll fe^l ^(410)^ srflc (pad, nlHAj ) 7 > ^^1*>^ ^(^ ^ ^)4 *fl2 
31 ^(420)2} ufl^ ^av^(44 0)1 . ^ s <^7H, # 7 1 «V E 

31 ^ tiflig^ ^"71 ti}£^)1 ^o] ^cy]. afl^s)^ o^o} ^ 2 
£31 ^(420)^1 ^-^1^(450)1- -g-^r^ ^3 ^ 3fl7l*l-g- <eliflSl 5.71^(480) 

oil $.7}^°-£. <a^^cf. 

< 43 > be^:, ^13 *K£3l ^(430)£ #7lK wafer levelHH t}<£tr flliMfol ^ 

*<8^1 ^ °^*r cf^l^i ^€ *1H ^(bare chipHtf. ZLSlJl, *fl3 «V£3] ^(430) 
£ ^zj- ^1(440)^ ^ 3 #4^* 312 «h£3l ^(420) #°fl ^3 ^r^±S. ^% 

^cf. *fl3 *K£3l ^(430)^1 3iflc(p)iAl)^ M.^ S>H<H(460)1- ^}o} ^ ^ 3fl7l^l 
-g- ^31313.71 #(480 HI ^7}?*2_S. 

<44> m.t$ ^4 0.^(470)^ tiVSL^l ^»(410, 420, 430)-§: JL^Al^^a, 

?3°.S.i?-&\ tiV£^ll ^#(410, 420, 430)1: -&^^-cf. 

<45> xgel ^ 3fl7l^l-g- <yiflS|S7l ^-(480)^: 3 «>£3l ^#(410, 420, 430)* ^7l 

<£%^. A o V 7l #5. «>iE3l ^-1-(410, 420, 430)^: ^ 
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3 sflT'l^l-g- ^lifls1S7l^(480)^ -^(solder ball)-g- f-*><X -»M (^l 3cAl 

)*r ^7l^o.5. <S^€t=r. ^e) ^ .Sfl^l^l-g- ^^2)5.71^(480)^ BGACBall 
Grid Array) ^1 ?M 

<46> £ 5ir 5. 4X1 S.*l€ ^e] ^ X)7l*l-g- tl^S^l^ 5§^£olcf. s. 5* ^ 

Sr^, ^7fl^ afli Bfl«=L(482)# £ 4*rXI3 *fl2 ^-^ X)^(483)*°l ^ % sfl 

?l*l-8- <*!*)) 3 5.71^(480) -*<H wfl^l^cf. Xll = (482)1: £ 4*1] *fl2 

^ XI 3 #5.X1 33 1" (420, 430)^1 ^ $H ol .1.(450, 460) °1 Xl2 £^ X)i= 

(483)*^^ 3E. 4X1 X)i «V£Xl ^(410)£| ^(411)1-°1 ^ »g n (nl.£Al -g- 

^-2:^, 3^*8 ^E] ^ sfl 71 ^1(600)^ XI 1 «V£X1 31(610), XI 2 «K£X1 33(620), XI 
3 «KEX1 31(630), ^3j-Xl(640)Sf ^ 3# sj-o] oqs-(650, 660), ^^J- 

£=(680) *g 'gEl ^ X)7pX-§- ^1^^1571 ^-(680)* ^ulOT-. 
<48> ^1 tiVt^^l ^(610)^- X)?l*l 2:^5} * ^15)^ Efl^EoflA-1 ^ 0_ 

' s. ^£X1 33 °H, ^ #XW XI £.51^ ^ ^£X1 

33^ 214. ^-Sl^-, Xll «K£X1. 33(610)^1 X^l^* BGA(Bal 1 Grid Array)^! ?M 
w>#^^cf. Xll «_K£Xr^ (610)^1 #cl #(611)1-* ^^(nlHAl)*^- -f-^H ^ 
el ^ <?!4fl£|3.7l#(680H| &7]q<L3. <£%&^. 

<49>- ^)2 H>IEX1 33(620)* 44|o]3Sl ^XK wafer level )XH ^iE-to) ^ 

^- 0 l^i XH 33 (bare chip)<>l^. n^JL, Xl2 ^£Xl 
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^(620)£ 3*M1(640)S1- ^ 3 #^3:* -f-*M 41 1 £K£4l ^(610) 
S. ^f^ 1 }. ^, 4U #£.41 ^(610)^ wfl^ 412 «h£41 ^(620)^1 3*MI 
(640)1- ">^Ji^ ^-71 «_V£^11 ^ aflig^ #£.41 ^3 

^ = (T3l£Al)7V afl^Tr cf^- <H^* 4|2 #5141 ^(620)^1 sfl-EL^ 

^ £M<H(650)* -f-sH ^ U Jfl^l^l* ^^il5.7l^r(680)<Hl 3»7l3 6,3. ^^nf. 

<so> at}-, ^3 *Ys.*ft ^(630)5. ^oissl ^rTfl (wafer level HH *r 
S S£ ^ b\]o] ^(bare chipHtK zislJl, *fl3 #JE4l ^(630) 

£r ( 640)£}- ^ 3^#* 412 ^(620) ^Hl ^M«<HK2-3. 3^ 

€4. 413 #£41 ^(630)^ M.^ $M<H (660)1- -^1=] 3 sfl^x} 

-§- °lifl5|S7l ^-(680)^1 ^7l^o.S. <g^€^. 

<5l> §ig 34*H.(670)fe tiV £ ^ ^-§-(610, 620, 630 )* JL^Al^JI, 

#J£*fl ^#(610, 620, 630)* JiSt4. 

<52> ^ ^ sfl^l^l-g- «yifls)S.7l^-(680)^: #£41 ^#(610, 620, 630)* #7] 

3_°3. #5l -8-7] #£41 ^3^(610, 620, 630)£: ^ b(M*1 

-§- <yiflslS.7l^-(680)^ ^(681)1-* -§^r}<4 i^Al^( Pi 51*1)4 ^7l^o.S 
^^^4. ^ ^ 3tfl7l^l-g- olcifl 5} ^71^(680)3] sfl?!*!^ QFP(Quad Flat Package)^ 

<53> £ 70. £ 6o1 ] <gE} ^ ^71^1-g- <?lillS]S7l^-^ Sg^Solcf. £ 7* #2: 

*>#, ^7fl^ *fli ^ hHH.(682)1- ^ ^7flS] ^12 2fl = (683)^ol ^E] ^ nfl 

?l*l-§- ^1 ill 5) 5.7) ^-(680) #41 Hfl^l^cf. 4H ^ 3fl = (682)*ofl^ £ 641 51*1^ *fl2 
^ 413 #51*11 ^-l-(620, 630)^1 ^ S+<4<4l-(650, 660 )<4 JI, *ll2 ^ 41 -E. 
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(683)#°flfe- £ 6°fl £*1€ afli a>JE^l ^(610)^ #d] ^-( 6 n)s.ol ^s(d]^a1) 

<54> £ 8£- 1^2] ^14 4^ ^3 ^ sH^l^l^ ^^^olcf. £ 8-°r 

a^*§ ^ ^ sfi^l ^1(800)^ afll ^(810), *\)2 ti>-£^l ^(820), ^13 

aVE*fl ^(830), ^^1(840)^- ^ £r<=loll-(850, 860)> ^ 

= (870) ^ ^ sfl^lxl-g- «yifl 2) 3.71^(880)^- ^wlW. 

<55> ^1 tiV£^ ^(810)£r iflfl^l ^Efl^i S:^^L ^ EfliEoflA^ <#Jr^ 

S 3^ #£.*H ^ol^ t #tfl*} o.S. 1-^= ^Slrol ^ #HflAl ofla^sq- ^ «V£*1] 
*r ^11 ^(810)^ sfl^*]^ TQFP STSOP °] ?H ti]- 

^€?}cf. afli u>51*fl ^(810)^ #(811)#-8: #3 ^S(d1£^1)« **}o} ^e} ^ afl 
^£1)4) 5.71 #(880)011 ^7l^o.S. <a^€^. 
<56> ^2 tiV£^l ^(820)^: ^lolsl ^Tjl (wafer level)°fl*| cj-^tr tfliSt°l ^ 

°^^r c^ol(g 00 d die)^i «1H ^(bare chip)^*}. nelul, *fl2 <£.£*]1 ^ 

(820)^ ^aj- ^ (840)1- -f-SH *fll oV^^l ^(810) ^1 ^« 0 H*°-5. 3*€cf. ^, 
1 ^£^1 ^(810)^1 3fl^.(Dl£Al)7l- ^*]*1~^ °^(^ "3)4 *fl2 a>£^ll ^(820)^ «fl 
^ 3*M1(840)» ^5 oHrJi^ ^71^ , ^V 7 ) aVE^l ^cq yfl^-g: 

*V;£3l 3fl = 7 > tifl^sl^ 4^ <H£-g- ^trCr. ^2 *>.E*ll ^ (820)^1 3*) = ^ 

-g-^ °+°H(850)-I- -§-*H ^ ^ 3fl7l^l-g- ^liflsl 571 #(880)^1 ^7l.^ £ .oJ|^ 

<57> ^13 ti> £ ^i ^(830)£ ^1 si #711 (wafer level cf<£tr Bfl^Mlrol ^ 

^ ^ °<M:tr 4-°l(good die)5>l #tg<a alH ^(bare chipHcK ubIjI, *1]3 
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